This paper aims to investigate the moral dilemmas that arise in two contemporary issues, those of Cloning and Genetic Engineering. Firstly, we examine some purely technical aspects of these two issues. Secondly, we attempt an analysis of the moral and social dimensions of Cloning and Genetic Engineering. We argue that total rejection of Cloning and Genetic Engineering is neither sound nor documented, and we conclude that there are significant benefits from these two technologies. Additionally, we propose a set of actions that will help modern societies to cope effectively with these challenges.
Introduction
It is generally admitted that Technology is advancing very fast. Very often its achievements resemble the Roman god Janus that is to say they are bifacial. Cloning is a process that has surpassed the narrow boundaries of the scientific community and has begun to engage human societies as a whole. What has been written about Cloning and has influenced the public, mainly through the Mass Media, has spurred a lot of people's minds and has created a legend about its potential. The same happens in the case of Genetic Engineering, which has contributed decisively to the production of new goods such as medicines, food, etc. As it is well known, these two issues have initiated a strong controversy over the ethical dilemmas they generate. The purpose of this article is to examine the ethical dilemmas that have been caused by the rapid development of Cloning and Genetic Engineering. dispute, because of its potential and the possible risks it involves. Cloning began in the 1950s with the use of frogs and became more widely known by the cloning of Dolly in 1996, which was the first mature mammal to be cloned [1] [2] . In order for cloning to take place, it is necessary to remove the nucleus of a somatic cell and insert it into an "enucleated" unfertilized egg cell [3] [4] . The synchronization of two cell cycles, i.e. the cell cycle of the ovum on one side and the cell cycle of the donor organism on the other side, is essential for the cloning process to succeed. In cloning by nuclear transfer, the egg nucleus is removed through a microscopic laboratory procedure and replaced by a donor's nucleus, containing the unique genes of that individual. Thus, the clone to be born is a genetic copy of the donor organism of the cell [3] [4] . Cloning can be divided into two broad categories [5] [6] [7] : 1) Reproductive, when the embryo created by the previous procedure is implanted into the uterus resulting in the birth of a new organism, which is essentially a clone; and 2) Therapeutic, when this embryo is used to be implanted in the uterus and the birth of a new organism is used as a source of embryonic stem cells. From these embryonic stem cells it is possible that tissues and organs for transplantation will be created, as well as these cells can be used for the study and treatment of various diseases.
However, whether we are talking about reproductive or therapeutic cloning, it is a fact that human society needs to think more carefully about the foundations of human nature. Let us examine some of the moral and social dilemmas that arise from Cloning.
The first striking feature of reproductive cloning is the possible resurrection of people who have died [3] . Of course, what should be made clear is that the organism formed through cloning is the same as another organism only in terms of physical similarity, since it is impossible to re-combine all those factors of Socialization (i.e. School, family, friends, social conditions, etc.) that have influenced one person's character. It is an undeniable fact that genes play a certain role in shaping one human's personality, but they are not the only one factor that contributes to its formation. It is very likely that the clones of famous scientists, artists, politicians, athletes, etc. will be very different from the person whose they constitute a clone. This issue remains of great importance, since the child born from this process will basically be a copy of a parent, except the fact that it has been "created" by two female persons! Therefore, a positive aspect of reproductive cloning is that it would give a solution to an acute problem of childless couples. On the other hand, however, we can't overlook the fact that this process changes to a very large extent, the existing data on the mechanism of reproduction and the role of the human factor in the creation of Life. Are we are ready to move on and to accept such huge changes in our lives, as the one described earlier?
A remark is necessary, we think, at this point: the rapid progress of Technology and more specifically in Life Sciences has brought us closer than ever to a situation, which many characterize as the "8th day of the Creation". Nowadays, humanity, as a "small God", takes over the destiny of the Creation via the modification of processes which either God or Nature determined for millions of years.
Unlike reproductive cloning, therapeutic cloning is not used for the reproduction of organisms (people or animals), but only to alleviate the human suffering.
This, as mentioned at the beginning of this article, can be achieved through the creation of tissues and organs for transplantation at a time when many patients are suffering every time on endless waiting lists for a transplant liver, heart, kidney etc., due to the lack of relevant cuttings. Clearly, a comprehensive analysis of the transplantation is beyond the scope of this paper. Instead, it is useful to mention briefly that through the use of techniques of genetic modification we can create genetically-modified organs of animals, which are appropriate for transplantation into humans with little risk of rejection by the human body.
Returning to reproductive cloning, which we commented on initially, we find useful to mention a few more concerns related to this subject. More specifically, it has been demonstrated that reproductive cloning is a process which has a high degree of failure as to the final outcome (in all the stages required for its implementation). In addition, there have been reported serious health problems as far as clones are concerned, like the death of Dolly. Dolly, as it is widely known, died prematurely because when it was born it was already a very old animal.
Let us proceed this thought a step further. A pregnant woman, who is carrying a baby-clone, takes a serious risk of experiencing an abortion or bringing to life a malformed embryo. Therefore, one could argue that this woman has nearly been transformed into an object of experimentation [5] . Also, it is important to mention the fact that the development of technologies such as reproductive cloning may give impetus to the action of criminal organizations which are involved in human organs' trafficking. Undoubtedly, such murderous and criminal organizations existed in the past and probably they will continue to exist in the future having as victims often women and children who are easier to be kidnapped. of concern to all of us on finding solutions for such issues that, in our opinion, will occupy us in the near future.
In our view, reproductive cloning should be prohibited due to the reasons previously mentioned and more specifically: 1) since reproductive cloning poses a direct risk to the health of humans, animals and the stable functioning of our planet's ecosystems should be made on an ongoing ban in both the public and private sector. The continuous monitoring, especially in the private sector, will be even more important, since no one can prohibit the hidden massive cloning of animals (or people even) in private laboratories, 2) the likelihood of children who are genetic copies of one of their parents is particularly repugnant and morally unacceptable. On the contrary, therapeutic cloning may contribute significantly to the relief of pain, so, at least in our opinion, its use should be allowed.
Ethical Issues in Genetic Engineering
Another important issue of our time is that of Genetic Engineering and Genetically Modified Organisms (GMOs). Genetic Engineering was originally devel- 2) Genetically Engineered animals contribute to milk production, which provides therapeutic proteins. For example, such a therapeutic protein is alpha-1-antitrypsin that can be isolated from genetically modified sheep's milk and can be used to treat children with cystic fibrosis and ant thrombin III from genetically modified goat and can be used in blood clotting prevention after surgery.
3) Genetically Engineered animals can contribute to the effort of scientists to isolate, characterize and modify genes in order to know more about their functioning. and 2002, the use of land for genetically modified soybean cultivation increased from 1.7 million hectares to 34 million hectares [5] .
It is obvious that the issue of Genetic Engineering raises various moral dilemmas related to our ability to intervene in Nature. Thus, we are heading towards an era in which the borderline between the concepts natural-unnatural will be very vague [11] .
What have been mentioned above as benefits from the use of Genetically
Modified Plants and Animals could be considered simultaneously as the main arguments of those who support the widespread use of Genetic Engineering applications. They, generally speaking, consider that the benefits will result from these applications and they can easily overcome any ethical and social issues that may be caused.
On the other hand, the main arguments of those against genetic engineering are that: 1) each organism is a separate, unique entity that has its inherent value.
Applying techniques of Genetic Engineering and Biotechnology we exceed the acceptable limits of human intervention in the world around us and simply we don't respect this uniqueness and 2) the second argument is mainly related to the effects of the cultivation of genetically modified plants [12] . Some claim that there is a serious risk of species extinction or other risks associated with the creation of new resistant species [9] . Therefore, people against genetically modified crops argue that, if there are any serious risks to the health of humans, animals and ecosystems, it is preferable to ban such products from being placed on the market.
Undoubtedly, altering the DNA of any organization raises moral issues, since we alter the "telos" of this organization in the sense that we drastically modify its nature, its purposes and its role in the Environment in which it lives (the word "End" is used here in its Aristotelian sense). Let us think the fate of an animal that was created exclusively to be a test animal in medical experiments or to be a provider of organs via the so-called xenotransplantation in medicine. Let us also think what kind of nature (human being or something else?) has a human who, due to the lack of organs, has been forced to use a genetically modified heart that was created from a pig's heart through xenotransplantation. It is obvious that we have already faced various challenges concerning the deeper nature of ourselves, the world around us and the acceptable limit of intervention upon the genetic material of humans and animals. It would not be an exaggeration to claim that modern scientific and technological progress in a paradoxical way is related to ancient Greek mythology and its chimeric species, such as Chimera, which was the result of breeding a lion, a snake and a goat, the Centaurus which was half a human and half a horse and the Vassiliskos which was the result of breeding a snake and a rooster [3] .
Taking the previous analysis into account, it has become clear, we believe, that there must be a boundary between the beneficial biotechnological progress on the one hand and the risk of applying eugenic practices on the other [13] [14] .
One of the most popular applications, for example, of Genetic Engineering is the production of human insulin for diabetics. The significance of insulin production through genetic engineering is really great if we consider that some patients are allergic to insulin that is naturally taken by animals (without the use of genetic engineering) and therefore its use is life-saving. In our opinion, it would be absurd and unethical a full rejection of genetic engineering (and its applications)
by modern societies, since no scientist and no human being should remain unconcerned with regard to human suffering and the possibility of losing a human life.
Proposed Actions
We would propose a set of actions in order to address the serious ethical issues that are created by Cloning and Genetic Engineering. These actions are the following:
• Appointment of Environmental Ethics Committees both at State level (National Environmental Ethics Committees) and University level (each University has to establish its own Bioethics Committee). The role of these Committees needs to be upgraded from advisory to legislative, in order for them to make a more tangible contribution to the solution of the problem.
• These Committees should consist of scientists of various disciplines to achieve the interdisciplinary approach of the subject (Philosophers, Sociologists, Lawyers, Biologists, and Environmentalists).
• More public debate should be held on issues such as cloning and genetic engineering. The Media ought to give more opportunities to scientists to expound their views so that the information becomes comprehensible to the public [15] .
Conclusions
In our era, which we could call "the age of scientific miracles", the scientific and technological progress that takes place is so rapid that it constitutes significant and unprecedented challenges. There is no doubt that the possibilities offered by In our opinion, we should not reject totally new Technologies and the goods they offer to the human body. We strongly disagree with the opinion (which is common in contemporary societies) that by using Cloning and Genetic Engineering we show a tendency to represent God ("Play God" in other words), or manipulating human genome like a common tool should not be a cause for banning Cloning and Genetic Engineering.
Science and Technology have been developed to relieve pain and provide us with a more comfortable way of life on our planet. On the other hand, there
should be a great deal of attention and broad social dialogue on the permissible limits of human intervention in the genome of human and non-human beings.
The example which is given by Aldus Huxley in his famous novel entitled "The brave new world" is characteristic: the "state" in this novel creates citizens which are made and programmed in a Room-Laboratory in order to be happy with their jobs and their life in general. Is this the kind of Society that we want? The answer, of course, is no and the key factor in achieving a sustainable society is the appropriate use of Science and Technology.
